Tests useful for the identification of Enterococcus strains were applied to a collection of isolates from animal intestines and to reference strains, all of which were capable of growth on 40% bile and in 6.5% NaCl. Most strains could be identified as known species, and their characteristics corresponded, with a few exceptions of minor importance, with those described for Enterococcus hirae, Enterococcus durans, Enterococcus mundtii, Enterococcus gallinarum, Enterococcus avium, and Enterococcus casseliflavus. However, some diagnostically important carbohydrate reactions of Enterococcus faecalis and Enterococcus faecium strains differed from those given in the species descriptions and in recent reports. Production of acid from D-raffinose and D-xylose by E . faecium varied with the host species from which the strains were isolated. E . durans and E. gallinarum were isolated only from poultry, whereas E. avium was found only in mammals.
Enterococci are an important group of intestinal bacteria whose taxonomy has undergone important changes in the last few years. The enterococci (sensu Sherman [9] ), Streptococcus bovis, and Streptococcus equinus have been classified traditionally as serological group D streptococci. However, nucleic acid studies have shown that Streptococcus faecalis and Streptococcus faecium are only distantly related to S. bovis and S. equinus (5,7). These studies resulted in the proposal to transfer S. faecalis and S. faecium to a new genus, Enterococcus, as E. faecalis and E. faecium (8).
Other group D streptococci which belong to the enterococcal
MATERIALS AND METHODS

Strains.
A total of 264 strains (Table 1) were selected solely on the basis of their ability to grow in the presence of 40% bile (bile-esculin agar, Difco Laboratories, Detroit, Mich.) and in 6.5% NaCl in brain heart infusion agar (Oxoid Ltd., London, England). The selection was made from a larger collection of catalase-negative, gram-positive cocci and short rods isolated from the intestines of farm animals on mitis salivarius agar (GIBCO, Paisley, Scotland) or brain heart infusion agar (Oxoid) with 10 pg of oxolinic acid Biochemical tests. Acid production from 0.5% sucrose, sorbose, rhamnose, melibiose, D-xylose, adonitol, and melezitose was tested in phenol red broth base (GIBCO), and the results were read after 1,2, and 3 days at 37°C. Other carbohydrates were tested in API Strep galleries (API, Montaillieu-Vercier, France). Pigment production was examined on tryptic soy agar (Oxoid), and motility was tested by stab inoculation into medium containing 1% tryptose, 0.5% NaC1, and 0.25% Noble agar (Difco). Dextran and levan formation were tested on agar medium containing 5% sucrose (SAC agar; API), and gelatinase production was tested on a medium containing 1% tryptone, 0.1% yeast extract, 0.3% meat extract, 0.3% gelatin, and 1.5% agar, to which Frazier reagent was added after 2 days of incubation. Other tests were performed by using API 20 Strep galleries in accordance with the instructions of the manufacturer. DNA-DNA hybridization studies were performed as previously described (7).
RESULTS AND DISCUSSION
Of the 264 isolates from animals, 255 could be identified as known Enterococcus species. E. durans and E. gallinarum were found only in poultry, whereas E. avium was isolated from two cows and one pig but not from poultry ( Table 1 ). E. faecalis, E. hirae, and E. faecium, the most frequently occurring species, were isolated from all, or nearly all, of the animal hosts investigated.
The biochemical reactions of the animal bacterial strains are shown in Table 2 . Some of these reactions differed with the hosts from which the strains were isolated. This was particularly noticeable for acid production from D-raifinose by strains identified as E . faecium. Of the 39 E. faecium strains isolated from poultry, 30 produced acid from Draffinose (D-raffinose positive), whereas all 37 of the other E. faecium strains isolated from different mammalian host species and the 3 collection strains studied were D-raffinose negative. The identification of one of the raffinose-positive poultry strains, AlOa, was confirmed as E. fuecium by DNA-DNA hybridization (Table 3) . There was also a correlation between acid production from D-xylose by E. faecium and the origin of the strains: most strains from cattle (12 of 15) and dogs (4 of 5) were xylose positive, whereas few strains from poultry (2 of 39) and pigs (2 of l l ) , none of the strains from other species, and none of the collection strains produced acid from D-xylose. The relationship of D-xylosenegative (DSM 20477T and W a c ) and -positive (AlOa) strains was confirmed by DNA-DNA hybridization ( Table  3) .
The results of a DNA homology study of two nonpigmented motile strains from poultry (A20 and A13) and a collection strain, CCM 2518, which was originally classified as motile E. fueculis (6) showed that all of these strains should be identified as E. gallinarum. With few exceptions, the characteristics of the collection strains studied corresponded to the descriptions given in the literature (3,4,5,8) . In our hands, the type strain of E. fuecium, DSM 20477, was rhamnose positive and weakly amidon positive and E. fuecium CCM 2123 was hippurate negative and a-galactosidase positive. The motility, arginine dehydrolase, and sorbitol reactions of the E. gallinarum strains did not correspond with those given in the original description (1) but did agree with those given by Collins et al. (3) , who transferred this species to the genus Enterococcus. Only the negative inulin reactions of the four animal strains investigated and of strain CCM 2518 differed from the descriptions given by the latter investigators.
Most of the differences between our results and those published in the species descriptions and in other recent reports can probably be explained by the fact that a much larger number of strains from different origins were included in our study. Only acid production from amidon appears significantly more common among the enterococci we examined, irrespective of species and origin. Differences between results obtained in this work and species descriptions are given in Table 4 . Only the few E. avium and E . casselijavus strains examined here did not differ from the published descriptions.
